In Veracruz Huasteca Nahuatl interrogatives, we found that there is a higher preference for L*+H (late rise) ascending prenuclear and nuclear tones. Initial and final boundary tones, as well as the first prenuclear tone, are highly variable, though they seem to conform to general voice production mechanisms, which are common to most languages. The aim of this paper is to show that there are no identical intonation patterns between similar sentences in Nahuatl and in the Spanish dialect spoken by bilingual Nahuatl speakers. However, their patterns are very similar to those of Spanish speakers from the same region. The native Nahuatl speakers who took part in this study are university students and have been bilingual since childhood. Thus, apparently, they do not seem to incorporate prosodic characteristics from Nahuatl into Spanish, rather they clearly differentiate both systems. The obvious differences regarding Central Mexican Spanish are easily explainable as sociolectal or geolectal differences because the Nahuatl speakers are in contact with speakers of a rural Spanish dialect of the Veracruz Huasteca Region. Nevertheless, they also seem to be affected by pragmatic and attitudinal factors due to the nature and conditions of the applied Communicative Situations Questionnaire.
Introduction
Nowadays, there are at least ten dialects of Nahuatl, an indigenous Uto-Aztecan language spoken in vast regions of Mexico (see Figure 1 ) and Central America, even though the number of monolingual speakers is rapidly decreasing due to the continuous contact with Spanish [1, 2] .
The level of mutual intelligibility between speakers of different dialects varies across regions. For example, even speakers of close dialects like Western and Eastern Huasteca Nahuatl (spoken in the States of Veracruz, Puebla and Hidalgo) have a mutual intelligibility of 85% [3] . Veracruz Huasteca Nahuatl is a variant of the latter dialect. The municipality of Chicontepec has the second largest population of Nahuatl speakers in Mexico (39,908 in 2000 [4] ), whereas Ixhuatlán de Madero occupies the eighth position (22,236 speakers in 2000 [4] ). The Community of Mesa de Tzonámatl (marked with '3' in Fig. 1 ) belongs to Chicontepec, and El Guayabo (marked with '2' in Fig. 1 ) belongs to the municipality of Ixhuatlán de Madero (whose main town is marked with '3' in Fig. 1 ), where Nahuatl coexists with Spanish and other indigenous languages such as Otomi, Totonac and Tepehua, and is mainly restricted to family, community and some academic contexts. Despite this large number of speakers, there are still few linguistic studies that have been done, especially those devoted to its phonological structure. This study consists of preliminary results obtained from Nahuatl and Spanish interrogative utterances produced by bilingual speakers from the Veracruz Huasteca Region, and Spanish sentences produced by monolingual speakers from the same region, for comparison purposes. That will lead to a deeper analysis of Nahuatl intonation of the different sentence types but also across dialects and regions, taking into account its own phonological characteristics, but without forgetting that Nahuatl and Spanish have been in close contact for five centuries and they have influenced each other at all levels.
Previous studies
Spanish philologists have long debated [5, among others] whether or not Nahuatl has exerted an important influence on Mexican Spanish, at least where Nahuatl was originally spoken. This phenomenon would presumably have reached far beyond the lexical level, reaching also the phonological level, and even the intonation system. Lope Blanch [6, 7] was always opposed to those theses, but he recognized that it was still necessary to study Mexican Spanish intonation and modern Nahuatl intonation in detail.
Phonological inventories of Nahuatl and Spanish
Bilingual speakers and native speakers of Nahuatl who learned Spanish during childhood are constantly in contact with both phonological systems. Even if this paper is devoted to the study of intonation, it is well known that not only Mexican Spanish borrowed hundreds of words from Nahuatl, but also Speech Prosody 2016 31 May -3 Jun 2106, Boston, USA the various Nahuatl dialects have gradually been borrowing and adapting Spanish words, discourse and pragmatic markers, which are also used by bilingual and monolingual speakers.
In order to understand the phonological adaptations in both languages, in Table 1 
Intonation
Beyond the segmental level, we could be tempted to state that the intonation systems of both languages have influenced each other. In a previous study [9] , we presented a proposal of a combinatorial intonation model made up of isolated tones (see Figure 2 ), called NawaToBI, which also takes into account the trochaic binary rhythm of Nahuatl, and its automatic generation of secondary stress inside rhythmic structures according to phrasal (clause) structures. The main goal behind that project is to develop an autosegmental-metrical model following pioneer works on intonation [10, 11, 12, 13, and 14] , which could be used for all or most of the Nahuatl dialects spoken nowadays and even for Spanish [cfr. 15, 16] , just for comparative reasons. So far, in Veracruz Huasteca Nahuatl and Spanish we have identified slightly different intonation contours for each of the main pragmatically neutral sentence types, where neutrality is mainly expressed by means of simpler, less salient tones like * (non-perceivable tonal movement on stressed syllable of less than 1.5 semitones), L* (isolated fall between -1.5 and -3.00 st), or H* (isolated rise between +1.5 and +3.00 st) [17] . L+H* is a rise, preceeded by a valley, which reaches its maximum during the stressed syllable, whereas L*+H reaches its maximum after the limits of the stressed syllable. H+L* is a fall preceeded by a rise which reaches its minimum during the stressed syllable. Falls or rises exceeding the ±3.0 semitones are signalled by means of '!' for downstepped or '¡' for upstepped contours. Initial, intermediary and final boundary tones can just be high or low. 
Communicative situations questionnaire
A questionnaire of communicative situations assures an acceptable level of spontaneity [18] . The researcher provides all informants with the same previous information and communicative intentions by reading aloud 75 common situations to the native speaker, corresponding to different types of sentences: declarative, interrogative (absolute, partial, and reiterated), imperative or vocative sentences, asking him or her to 'act' or interact in a 'close-to-natural' way according to the given situation. The basic questionnaire was initially adapted from the long questionnaire proposed for the Atlas Interactivo de la Entonación del Español, ATLES [19] , translated into Morelos Nahuatl, but also culturally and thematically adapted in order to create topics and characters, which would appear familiar to the native speakers. The Morelos version was unintelligible in Veracruz Huasteca Nahuatl, so our Spanish version was used and adapted in accordance to exigencies of the situation.
Through this questionnaire, we were able to elicit these types of sentences, which are further subdivided according to the intended semantical and pragmatical meanings: A. Declaratives (neutral vs. non-neutral), B. Absolute interrogatives (neutral vs. non-neutral), C. Partial interrogatives (neutral vs. non-neutral), D. Reiterated interrogatives (neutral vs. non-neutral), E. Imperatives (commands vs. pleas), and F. Vocatives. In this paper we will only present the results for the interrogatives, i.e. B, C and D.
Methodology
For the present study, we selected two female native speakers of Veracruz Huasteca Nahuatl, one of them from Mesa de Tzonámatl, Chicontepec, and the other one from El Guayabo, Ixhuatlán de Madero (see Figure 1) , who are bilingual university students at the Universidad Veracruzana Intercultural (UVI) in Ixhuatlán de Madero. We also selected two native speakers of Spanish who were born and raised in Ixhuatlán de Madero, who had no Nahuatl-speaking parents and who were also university students about the same age.
The recording sessions were held in quiet spaces at the UVI and in downtown Ixhuatlán de Madero. The first session, recorded with an Olympus LS-11, was devoted to Nahuatl and, in order to avoid a prompting effect, the second session was held some months later and was devoted to record the sentences and interviews in Spanish, which were captured with a Tascam DR-100MKII.
By using the previously mentioned Communicative Situations Questionnaire, we recorded 944 sentences, 303 in Nahuatl and 641 in Spanish (both bilingual and monolingual), plus some mistakes, which were excluded from this study. The recording sessions were later cleaned, prepared and edited in Audacity, and then transcribed and analyzed in Praat [20] .
After the basic orthographical transcript (fifth or last tier in Figure 3 ), the following step was to segment by syllables (fourth tier) and to look for the pitch inflections around the stressed syllables along the utterance, at the beginning, and at the end (second tier). This conformed the basis for a tonal analysis (first tier), taking 1.5 semitones [17] as the minimally perceivable difference between two inflection points (third tier). At the very top of the image we can see the oscillogram (sound wave) and, below that, the stylized pitch contour (black line over a broader white line in the middle of the image) or fundamental frequency (F 0 ) showing a pitch range from 100 to 450 Hz. Behind that line we can see the narrow band spectrogram showing exactly the same frequency range than the F 0 in order to be used as a visual confirmation of the pitch contour. These and other values were extracted and evaluated by means of a series of Praat scripts developed by the author, in order to get the acoustic parameters related to syllable duration, intensity, and the most frequent tone combinations. 
Results
For practical purposes, the data obtained from the analysis of intonation patterns will be presented in the same format. We will be comparing the results of three datasets: the native speakers of Nahuatl speaking Nahuatl (NN), the native speakers of Nahuatl speaking Spanish (NS), and the Spanish speakers (SS). As we mentioned before, the interrogative sentences were prompted as neutral sentences (composed of one or more units, enumerations, peripheral elements, disjunctions) and non-neutral sentences (contrastive focus, emphasis, categoricalness, hesitations, obviousness, exclamations, confirmations, exhortations, and so on). We would run into difficulties if we tried to find just one common pattern to what is heterogeneous in nature.
For that reason, data in the condensed images represent the various degrees of preference for individual pitch accents. Thus, the thickest lines show the sequence of the most preferred initial boundary tone, first prenuclear pitch accent, last prenuclear pitch accent, nuclear pitch accent, intermediary phrase accent and final boundary tone. Since it was impossible to ignore the second (or third) best choices (at least 25% of the observations), we depict these options by using one or two alternative contours. Solid lines always represent the tone sequence of neutral sentences written above the curves, while the dashed lines depict the tone sequence of non-neutral sentences written below the curves. Parentheses or slashes in the sequence of tone indicate the multiple alternatives, whereas the simplest and first combination will represent the most preferred choice. The higher or lower position of the solid or the dashed curves with regard to the other basic lines in each picture do not imply differences in fundamental frequency, since they are only relative to the previous tone. The minus sign between the intermediary phrase accent and the final boundary tone is omitted for space reasons, but it has no further implications for the analysis. The vertical dotted lines framed by solid lines represent the boundaries of the stressed syllables. Therefore, the spaces before and after the stressed syllable domain are important for the alignment of the frequency peak before, during, or after it.
The different datasets will be referred to by naming the sentence type and the speaker type, for example, B.NS means 'absolute interrogatives spoken in Spanish by a native Nahuatl speaker', whereas a C.NN corresponds to a 'partial or pronominal interrogative spoken in Nahuatl', just like the neutral sentence depicted in Figure 3 , which should be compared with the solid lines of the C.NN stripe shown in Figure 5 .
Absolute interrogatives
The B.NN dataset (see Fig. 4 ) has a clear difference between the preferred neutral and non-neutral contours in initial and final prenuclear pitch accents, where neutral absolute interrogatives in Nahuatl are produced with L*+H tones and non-neutral ones with L* and *, respectively. Initial, nuclear and final tones are the same (%H ... L+H HL%), but not compared to B.NS and B.SS, because they show almost no difference between the internal pitch accents in neutral an nonneutral sentences and between both groups: L*+H H+L* H+L* (late rising, descending, descending), while the boundary tones are more variable. B.NN contrasts with them. 
Partial interrogatives
Partial interrogatives (see Fig. 5 ) in the C.NN dataset behave in a different manner (especially because of the final prenuclear and nuclear structures: * L+H* vs. L*+H L*+H), compared to C.NS and C.SS, which are almost identical, also among the preferred contours in neutral and non-neutral utterances (both with almost identical internal structures: %L L*+H H+L* H+L* H%). The differences lie on the final boundary tone and the second or third best choices, which are also similar. 
Reiterated interrogatives
Finally, the contours of the preferred tones in neutral and nonneutral reiterated interrogatives (see Figure 6) show the same kind of pattern seen in absolute interrogatives, where nonneutral structures have a flatter shape in the prenuclear region (L* *) than their neutral counterparts (L+H L*+H), while the rest is the same. Partial interrogatives (see 
Conclusions
In general terms, taking not just the isolated sets of pitch accents, but the intonation contours into account, we can conclude that, surprisingly, there is no interrogative intonation contour, which is exactly the same for Veracruz Huasteca Nahuatl and Mexican Spanish spoken by speakers from the same region. The most interesting fact is that, when speaking Spanish, Nahuatl native speakers use the same intonation patterns (at least the initial, prenuclear and nuclear pitch accents) as their native Spanish speaker counterparts without incorporating characteristics from their mother tongue.
The obvious differences with regard to, say, Central Mexican Spanish are mostly due to sociolinguistic, dialectal or stylistic differences, which still have not affected the prosodic structure of Nahuatl.
In Veracruz Huasteca Nahuatl interrogatives there is a higher preference for prenuclear L*+H (post-tonic ascending or late rising) accents, whereas Spanish speakers prefer (!)H+L* (pre-tonic falling or steep falling) pitch accents. The same is also true for the nuclear tones. Initial or final boundary tones, as well as the first prenuclear tone, do not show significant differences and seem to conform to general airstream mechanisms which are common to most languages.
Discussion and Future Work
First of all, this space was not large enough to show the whole comparative analysis of declaratives, interrogatives and vocatives. This will be presented on future works. Here we wanted to present the groups showing the larger differences between both languages. As a brief preview, declaratives and vocatives are very similar among the three datasets.
These studies, where researchers try to work with close-tonatural utterances are unfortunately not fully natural. Even non-speakers of Nahuatl or Spanish would quickly notice that some of the utterances were 'over-acted' or 'under-acted', because they follow characteristic patterns, which could be used in other languages. Some other productions, especially the first of two repetitions were undoubtedly pronounced with an enumerative list intonation pattern. This affected slightly the obtained results. In future analyses, it will be necessary to work with the data obtained from map tasks, storytelling, readaloud texts, interviews and conversations, which could convey more evidence for and against the naturalness and authenticity of the data analyzed so far for this and other dialects.
A further topic has been the high degree of bilingualism of both Nahuatl speakers. We should try to replicate the study with older people having a lower proficiency level in Spanish. We predict that the differences would not be so clear, because they would be basing their production more on their Nahuatl prosodic structures. The results might not present anything new at all, but at least it would be scientifically attested through a controlled study.
Acknowledgements
The author would like to thank Cecilia de la Cruz Hernández and Rosa Imelda Lagos Santiago, as well as their families, because of their participation in this project as representatives of their language and culture, as attendants to the course on Language Documentation at the UVI, and as transcribers.
Of course, this project would impossibly have been materialized without the financial help of Fondo para el Fortalecimiento de la Investigación 2012, granted by the Universidad Autónoma de Querétaro.
On a personal level, a special acknowledgement goes to the members of the Seminario de Prosodia organized at El Colegio de México by Pedro Martín Butragueño and other colleagues and research assistants who collaborated with us, listened to previous versions of this study, and enriched it with their comments. However, all mistakes remain my own.
